and for surgical division of accessory pathways (Sealy et al., 1974) 
bundle-branch block (Motte et al., 1973; Coumel and Attuel, 1974) . In this communication we make some additional observations about this phenomenon and stress the need to measure ventriculoatrial conduction time correctly to interpret cycle length changes. This has been commented on previously (Neuss, Schlepper, and Thormann, 1975 (Durrer and Roos, 1967) being performed before attempted surgical division of the accessory pathway (Sealy et al., 1974 (Tonkin et al., 1975a VA interval This interval is from the earliest recording of ventricular activation to the rapid component of the bipolar atrial electrogram, whenever possible this being recorded from the site closest to the accessory pathway.
Results
Details of the 18 patients with free wall accessory pathways are shown in Table 1 . The 15 patients with a left free wall accessory pathway who had left bundle-branch block aberration during reciprocating tachycardia all showed at least a 25 ms prolongation of the ventriculo-atrial interval during that aberration. However, none of the 12 patients with a left free wall accessory pathway who had right bundle-branch block aberration during reciprocating tachycardia had prolongation of the ventriculo-atrial interval during that aberration.
These observations are shown in Fig. 1 which shows reciprocating tachycardia in a patient with a left free wall accessory pathway (Case 3, Table 1 ) proven by epicardial mapping. During reciprocating tachycardia with normal conduction and right bundle-branch block, the ventriculo-atrial intervals are identical. In reciprocating tachycardia with left bundle-branch block, the ventriculo-atrial interval is prolonged by 50 ms. Minor variations in cycle length are caused by variations in the AH interval. Three patients with right free wall accessory pathways showed bundle-branch block during reciprocating tachycardia. Two of these three had right bundle-branch block aberration and their ventriculo-atrial intervals were prolonged by 30 and 55 ms. One had left bundle-branch block and there was no change in ventriculo-atrial interval. Table 2 lists 4 patients in whom the site of accessory pathway was presumed to be septal based on results of epicardial mapping and the surgical incision. No patient had a ventriculo-atrial interval prolongation greater than 20 ms during bundlebranch block aberration.
In addition to providing useful information regarding the location of accessory pathways, the observation that bundle-branch block aberration during reciprocating tachycardia lengthens the (Gallagher et al., 1975; Gallagher et al., 1976) . It was, therefore, concluded that the reciprocating tachycardia was passing in an antegrade direction through the AV node and HisPurkinje system and returning by a septal accessory pathway to the atrium. this tachycardia would have erroneously been diagnosed as being the result of AV node re-entry or of re-entry over a septal accessory pathway. The sequence of atrial activation during reciprocating tachycardia was again consistent with participation of a left free wall accessory pathway.
Discussion
As surgical treatment of the potentially fatal or medically uncontrollable arrhythruias which are associated with the Wolff-Parkinson-White syndrome becomes more common, correct interpretation of observations which localize accessory pathways will become more important. One such observation is the change in AH, HV, and ventriculo-atrial intervals in reciprocating tachycardia with aberrant conduction as compared with these measurements during reciprocating tachycardia with normal intraventricular conduction. These intervals may be useful in several ways:
(1) Evidence suggesting that an accessory pathway participates in reciprocating tachycardia Prolongation of either the HV or ventriculo-atrial intervals in reciprocating tachycardia during aberrant intraventricular conduction supports the conclusion that the ventricular myocardium (then the accessory pathway) is a link in the re-entrant circuit. Prolongation of the ventriculo-atrial interval during reciprocating tachycardia caused by re-entry in the AV node is known to occur as the site of re-entry changes (Goldreyer and Bigger, 1971) . If this prolongation occurred by coincidence simultaneously with the development of functional bundle-branch block, the result would mimic the events described here. Such a coincidence must be rare and far less common than if the ventriculo-atrial prolongation is caused by the functional bundle-branch block, which is the case in reciprocating tachycardia occurring over an accessory pathway.
(2) Differentiation between free wall and septal accessory pathways The observation of changes in ventriculo-atrial interval with intermittent bundle-branch block in reciprocating tachycardia represents a potentially useful method for separating patients with septal accessory pathways from those with free wall accessory pathways. This separation is of importance because surgical interruption of accessory pathways in the septum is technically more difficult (Gallagher et al., 1975) . In the small group of patients reported here, ventriculo-atrial interval prolongation of 25 ms or more during bundle-branch block in reciprocating tachycardia occurred only in the presence of a free wall accessory pathway in the ventricle with bundle-branch block. Case 22 (Table  2) (Coumel and Attuel, 1974; Neuss et al., 1975; Zipes et al., 1974; Spurrell et al., 1974; Tonkin et al., 1975b) . In these cases, the observation that the ventriculo-atrial interval during reciprocating tachycardia prolongs with bundle-branch block may be regarded as proof of participation of the accessory pathway in the re-entry circuit.
To provide data that are diagnostically useful for these purposes, it is important to measure not only cycle length changes but also the AH, HV, and ventriculo-atrial intervals during reciprocating tachycardia. This is illustrated in Fig. 4 and 5. Casual inspection of cycle length change in Fig. 4 suggests the participation of a left free wall accessory pathway in reciprocating tachycardia. However, the ventriculo-atrial interval did not change when left bundle-branch block occurred. 
